Objective To examine the possible benefit of cervical cerclage in women with a very short cervix identified during routine sonographic assessment of cervical length at 23 weeks of gestation. 
INTRODUCTION
Cervical suture has been used widely in the treatment of pregnancies considered to be at high risk for preterm delivery. Several observational studies during a 40-year period starting from 1955, when the technique was first described, claimed high rates of successful pregnancy outcome in women that had a poor obstetric history attributed to cervical incompetence (Table 1) . Similarly, high success rates were reported in those cases where the suture was inserted as an emergency procedure because of premature cervical dilatation (Table 2) 9, 10, 12, 14, 16, 20, [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] [36] [37] [38] [39] [40] [41] [42] . This apparent major benefit of cervical cerclage was not supported by the results of three randomized studies in asymptomatic women with singleton pregnancies and a history suggestive of increased risk for preterm delivery (Table 3) [43] [44] [45] . However, in two of these studies, patients considered to be at very high risk for preterm delivery had elective sutures and only those with a mild or moderate risk were randomized 44, 45 . Consequently, despite the extensive literature on this subject, there is uncertainty on the selection of patients that may benefit from elective cerclage.
Several studies have now reported that ultrasonographic assessment of cervical length may provide a useful prediction of preterm delivery [46] [47] [48] . The aim of the present study was to examine the possible benefit of cervical cerclage in a group of patients with a very short cervix, identified during routine assessment of cervical length at 23 weeks of gestation.
SUBJECTS AND METHODS
At King's College Hospital, London, women attending for routine antenatal care are offered the option of having two ultrasound examinations: the first is at 10-14 weeks of gestation and the second at 23 weeks. Those attending for the 23-week scan are also offered transvaginal sonographic assessment of the cervix, as previously described 49 . All patients were asymptomatic of preterm labor. During a 14-month period (January 1997 to March 1998), we measured cervical length in 2702 singleton pregnancies and the median length was 38 mm 49 . The information recorded in Cx dilatation, cervical dilatation Table 2 Papers reporting on the outcome of pregnancies treated with emergency cervical cerclage because of cervical changes detected at vaginal examination carried out routinely in patients at increased risk for preterm delivery and patients presenting with symptoms of preterm labor. The inclusion criteria were cervical dilatation of at least 1 cm with or without bulging membranes (BM). The gestational age at cerclage is given as the median (range). Outcome measures are the percentage of pregnancies delivering at term and percentage of live births 98/125 the patient notes was whether the cervical length was more than 15 mm or less than or equal to 15 mm. This cut-off was selected at the onset of the study, which was essentially an observational one. However, on the basis of existing data, the risk for preterm delivery associated with a cervical length of ≤ 15 mm was considered to be substantially increased and justified informing both the patient and her obstetrician. This policy was agreed by all the obstetricians involved and was approved by the hospital ethics committee.
Patients with a cervical length above 15 mm received normal antenatal care. In 43 (1.6%) cases the cervical length was ≤ 15 mm and the 43 women in this group were referred to their obstetricians for the further management of pregnancy. In 21 cases, the pregnancy was managed expectantly and in 22 a true Shirodkar suture, with bladder reflection and high placement, was inserted under spinal anesthesia. The main determinant in favor or against placement of a suture was the preference of the individual obstetrician. This study compares the two groups in terms of patient characteristics and pregnancy outcome.
Patient characteristics, including demographic data and previous obstetric and medical history, were obtained from the patients at their first antenatal visit to the hospital by midwives and were entered into a computer database. Similarly, the ultrasound findings were recorded in the database at the time of the scan. Gestational age was determined from the menstrual history and confirmed from the measurement of fetal crown-rump length at the first-trimester scan. In terms of obstetric history, the patients were classified into six groups: Some patients in the latter three groups may also have had first-trimester losses or term deliveries.
To calculate the significance of differences between the two management groups, the Mann-Whitney U test was used for the continuous variables (cervical length at the 23-week scan, maternal age, ponderal index and gestational age at delivery) and χ 2 or Fisher's exact tests were used for the categorical variables (ethnic origin, cigarette smoking, previous obstetric history, percentage delivering before 33 weeks and percentage neonatal survival).
RESULTS
The 22 patients that were treated with cervical cerclage were not significantly different from the 21 given expectant management in ethnic origin, ponderal index, maternal age, cigarette smoking or past obstetric history (Table 4) . None of the patients reported alcohol drinking or drug abuse and none had previous cervical surgery. The median cervical length was 10 mm in both groups (Figure 1 ; Z = 0.07, p = 0.942) and in all 43 cases there was funnelling at the level of the internal os.
Cervical sutures were inserted at 23-24 weeks and, in all cases, the patients received prophylactic antibiotics perioperatively; they did not receive prophylactic tocolytics and were allowed home the following day. In all cases, the suture was inserted successfully but one patient had a spontaneous rupture of the membranes 8 h after the operation and the suture was removed; she delivered spontaneously at 26 weeks and the infant survived. In another case, there was spontaneous rupture of the membranes at 34 weeks; the suture was removed and a healthy infant was delivered spontaneously 3 days later. In a third case, there was spontaneous onset of labor at 35 weeks; the suture was removed and a healthy infant was delivered. In the other 19 cases, Table 3 Randomized studies of elective cervical cerclage because of a history suggestive of increased risk for preterm delivery. In the second and third studies, the patients with a very high risk were not randomized. the pregnancies were uncomplicated and the sutures were removed under spinal anesthesia at 36 weeks; healthy infants were delivered at 37-42 weeks (Figure 2 ). The 21 patients that were managed expectantly did not receive prophylactic antibiotics or tocolytics and were not hospitalized. In all cases, there was spontaneous onset of labor and nine delivered at 37-39 weeks, one at 36 weeks and 11 before 32 completed weeks ( Figure 2) ; 20 infants survived but one baby born at 24 weeks died in the neonatal period. In two cases, there was preterm prelabor rupture of membranes at 25 and 31 weeks; the first patient delivered spontaneously the next day and the second 1 week later.
The rate of early preterm delivery in the cervical cerclage group (5%) was significantly lower than the 52% rate observed in the expectant management group (p = 0.001). However, the two groups did not differ significantly in neonatal survival rate (100% compared to 95%, p = 0.49).
DISCUSSION
The findings of this study suggest that routine assessment of cervical length at 23 weeks of gestation identifies a group of pregnancies at very high risk for early preterm delivery. Of the 21 women with a cervical length of ≤ 15 mm that were managed expectantly, 52% delivered spontaneously before 32 completed weeks. Furthermore, the data suggest that the insertion of a Shirodkar suture in women with a very short cervix in the late second trimester of pregnancy is technically feasible and safe and that such treatment may be associated with a ten-fold reduction in risk for early delivery.
In this study, the clinical management of each patient was influenced by the preference of her obstetrician. Nevertheless, the lack of significant differences between the two management groups, both in terms of demographic characteristics and sonographic findings, suggests that the significant difference in outcome between the two groups is a true reflection of the benefit of cerclage.
The data provided by our study will form the basis for a randomized controlled trial to define the role of cervical cerclage in the prevention of preterm delivery. The entry criteria for such a study would be the finding of cervical length of ≤ 15 mm during routine assessment at 23 weeks of gestation, and the main outcome measures would be the incidence of early preterm delivery (before 32 completed weeks) and neonatal survival. To demonstrate that cervical cerclage is associated with a significant reduction in the rate of severe preterm delivery from about 50% to 10%, it would be necessary to randomize 50 patients (test of significance at the 5% level, power 90%). Since the prevalence of cases where the cervical length ≤ 15 mm is 1.6% 49 and on the assumption that only 50% of patients will accept randomization, the number of patients that need to undergo cervical assessment at 23 weeks would be about 6500. 
